INTRODUCTION
============

Coats' disease, a distinct clinical entity characterized by idiopathic retinal telangiectasia and retinal exudation, is usually unilateral (about 90%), and occurs predominantly in young males (about 75% of cases). Clinical findings are decreased visual acuity, strabismus and leukocoria \[[@R1], [@R2]\]. If left untreated, the disease can lead to total retinal detachment and neovascular glaucoma \[[@R3], [@R4]\]. According to Shields *et al*., Coats' disease can be staged as follows: retinal telangiectasia (stage 1), retinal telangiectasia plus extrafoveal and foveal exudation (stage 2a and 2b), subtotal and total exudative retinal detachment (stages 3a and 3b), retinal detachment plus secondary glaucoma (stage 4), and advanced end-stage (stage 5) \[[@R5]\]. The main goal of treatment should be to eliminate telangiectasia and abnormal leakage from the retinal vessels, thus facilitating the resolution of lipid exudation and preventing retinal detachment. In the early disease stages, this is best achieved with retinal laser photocoagulation or cryotherapy \[[@R1]\]. The estimated incidence of Coats' disease in the United Kingdom is 0.09 per 100,000 \[[@R6]\]. The rarity of the disease accounts for the scarcity of reports in the literature publishing studies on large patient series \[[@R1], [@R2], [@R7]\].

The purpose of the present study was to evaluate the impact of conventional therapy on the very long-term functional and anatomical outcome in eyes with different stages of Coats' disease at presentation.

MATERIALS AND METHODOLOGY
=========================

A retrospective review was made of the charts of 13 consecutive Caucasian patients with Coats' disease treated at our ophthalmological department from 1972 to 1999. The diagnosis was based on the presence of features including retinal telangiectasia, exudation, retinal detachment, and the absence of other vitreoretinal diseases, such as persistent fetal vasculature, retinal capillary hemangioma, retinopathy of prematurity, familial exudative retinopathy and retinoblastoma, which can mimic Coats' disease \[[@R1], [@R2]\]. The following information was searched for in each case: age at diagnosis, gender, disease stage, retinal sectors involved, sessions of argon laser retinal photocoagulation and cryotherapy and best-corrected visual acuity (BCVA) using the decimal scale at the first and last examination.

Each patient underwent a thorough ophthalmological examination that included indirect ophthalmoscopy, detailed fundus drawing and color fundus photographs. Fluorescein angiography, ultrasound B-scan and optical coherence tomography examinations were performed in some selected cases. The retinal areas considered to have telangiectasia and retinal exudation were: posterior pole and the nasal, upper, temporal and lower sectors. Eyes were staged according to the Coats' disease classification proposed by Shields *et al*. \[[@R5]\]. All 13 patients were recalled and fully re-evaluated prior to inclusion in the present study. A statistical analysis was made using the non-parametric Wilcoxon two sample test, in order to compare the initial and final BCVA between stage 2a and 2b eyes. P values of \<0.05 were considered statistically significant.

RESULTS
=======

Of the 13 patients (14 eyes) reviewed, 9 were males (70%) and 4 females (30%). Eight of the 13 eyes were left and 6, right. One female had bilateral Coats\' disease (7%). The age of the 13 patients at diagnosis ranged from 5 to 33 (mean, 17.7 ±7.8) years. At first examination, best corrected visual acuity (BCVA) ranged from 1.0 to light perception (LP) (Table **[1](#T1){ref-type="table"}**). According to Shields' classification, four eyes presented telangiectasia plus exudation without foveal involvement (stage 2a), seven had telangiectasia plus exudation with foveal involvement (stage 2b), and three, total retinal detachment (stage 3b) (Table **[2](#T2){ref-type="table"}**). Mean BCVA of stage 2 and stage 2b eyes was 0.85 (range 0.8-1.0) and 0.14 (range 0.3-0.02), respectively. Stage 3b eyes had light perception only (Table **[1](#T1){ref-type="table"}**).

Among 11 stage 2a and 2b eyes, telangiectasia and exudation were found at the posterior pole in nine (81%), whereas the temporal, lower upper and nasal sectors were involved in eight (72%), six (54%), four (36%) and one (9%) of the eyes, respectively. Retinal vascular abnormalities affected two to four sectors of nine (81%) eyes. Partial shallow exudative retinal detachment was observed in five (71%) out of seven stage 2b eyes, most frequently in the temporal and inferior sector.

One to four sessions of retinal green argon laser photocoagulation or cryotherapy of telangiectatic vessels was performed in eleven stage 2a and 2b eyes. One out of four stage 2a and five out of seven stage 2b eyes received both retinal argon laser photocoagulation and cryotherapy (Table **[1](#T1){ref-type="table"}**). In all 11 eyes, gradual resolution of the exudation and regression of the telangiectasia were observed within two to six months.

Recurrences were recorded in five (45%) out of eleven eyes. A few months after repeat retinal laser photocoagulation, exudation was greatly reduced, and telangiectasia had regressed. Most of the patients were followed up regularly at our Department, and all were recalled. At the last evaluation, the average follow up period of patients (11 eyes) with stage 2a and 2b disease, was 32.5 ± 6.2 (range,17- 41) years. Mean BCVA was 0.92 (range, 0.8 - 1.0) and 0.13 (range, 0.02 - 0.4) in four stage 2a and seven stage 2b eyes, respectively (Tables **[1](#T1){ref-type="table"}** and **[2](#T2){ref-type="table"}**). The difference found between these two sets of visual acuity both at initial and final examination was statistically significant (p \< 0.01). All the 11 eyes had normal intraocular pressure, no exudative retinal detachment and no visually significant cataract or macular degeneration. Three initial stage 3b eyes lost light perception; of two eyes that progressed to neovascular glaucoma (stage 4), one was enucleated, and the other presented advanced stage 5 disease (Tables **[1](#T1){ref-type="table"}** and **[2](#T2){ref-type="table"}**).

DISCUSSION
==========

The term \"Coats\' disease\" refers to an idiopathic, generally unilateral condition characterized by telangiectatic and aneurysmal changes in the retinal vessels associated with leakage of large quantities of yellowish subretinal exudate, which can cause bullous retinal detachment. Sub-retinal lipid deposition can lead to fibrovascular tissue formation, resulting in disciform scars in the macular region, as peripheral exudative lesions also tend to track lipids towards the macula \[[@R8]\]. Complications from long-standing retinal detachment are cataract formation and iridocyclitis. Some patients progress directly, and relatively painlessly, to phthisis, whereas others develop rubeosis iridis and neovascular glaucoma, and painful blind eye requiring enucleation.

The course of Coats\' disease, which is difficult to predict, depends mainly on age at onset. None of the younger patients in our series presented with leukocoria and/or strabismus, both of which are considered signs of aggressive disease with an extremely poor anatomical and functional prognosis \[[@R1], [@R2]\]. Coats' disease mainly affects subjects in the first and second decades of life. Our data regarding age at onset, gender and bilaterality are similar to those reported in large series \[[@R1], [@R2], [@R6]\], but a delay in the diagnosis of our older patients with mild symptoms cannot be ruled out. We did not encounter patients with adult-onset disease (\>35 years), which is less frequent and typically less severe; in these patients visual loss occurs secondary to leakage of perifoveal telangiectasia causing macular edema and lipid deposition, but exudative retinal detachment is rare \[[@R9]\].

The choice of treatment for patients with Coats\' disease depends on whether the condition is mild (stage 2a and 2b) or severe (stages 3 and 4). The most widely used regimens in the former condition are retinal ablative procedures such as argon or diode laser photocoagulation and cryotherapy \[[@R10], [@R11]\]. Selective photocoagulation of the telangiectasia using a yellow-dye laser can also lead to resolution of exudative detachment, but poor visual outcome in 32 eyes with macular involvement \[[@R12]\], as recorded in our stage 2b eyes. Interestingly, in our series, all the eyes without initial foveal involvement (stage 2a) presented slight improvement or maintained good VA throughout the follow-up period. It should be noted that the statistically significant difference in the initial and final BCVA between our stage 2a and 2b groups is biased by the small sample size.

Ablation therapy is more effective if retinal telangiectasia is not extensive and the retina is only partially detached. At least annual surveillance of patients with Coats' disease is recommended for the early identification and treatment of recurrences, which occurred in five (45%) of our stage 2 eyes.

In eyes with bullous retinal detachment, for which cryotherapy and laser are ineffective, surgical reattachment, including pars plana vitrectomy procedures, may be attempted \[[@R13]\]. However no eye in our series required surgical repair for total retinal detachment or intravitreal injection of triamcinolone, which may be especially beneficial in eyes with total bullous exudative detachment \[[@R14]\].

Intravitreal bevacizumab combined with thermal ablation has yielded encouraging results as adjuvant therapy, especially in the advanced stages of Coats' disease \[[@R15]\]. Resolution of the subretinal fluid and exudation, and regression of the telangiectasia were recently reported in both pediatric and adult patients following initial treatment with intravitreal injection of bevacizumab \[[@R16]\]. But the intravitreal injection of bevacizumab carries a 50% risk of the development of vitreoretinal fibrosis and potential traction retinal detachment \[[@R17]\], although it should be borne in mind that vitreoretinal fibrosis can occur in the natural course of Coats\' disease. However, as the increasing severity of Coats\' disease is significantly associated with intraocular vascular endothelial growth factor (VEGF) concentrations \[[@R18]\], the intravitreal injection of anti-VEGF drugs appears a rational therapeutic option that may enrich the therapeutic armamentarium in the treatment of Coats\' disease; this approach therefore merits further clinical research \[[@R19]\]. Unfortunately no therapy was available when George Coats first described the disease in 1908 \[[@R20]\].

CONCLUSION
==========

Our experience highlights that appropriate diagnosis and therapy are mandatory in the management of Coats\' disease, a rare idiopathic progressive disorder that usually affects young males. In our small series of patients with an exceptionally long (mean, 32 years) follow-up, the best visual outcomes were obtained in eyes without initial foveal involvement (stage 2a), which maintained their improved mean BCVA from 0.85 to 0.92 Snellen lines. The poor mean initial BCVA (0.15) of stage 2b eyes minimally deteriorated (0.13) over time, but none of these eyes progressed to advanced stages of the disease.

In our experience, laser photocoagulation and/or cryotherapy of peripheral retinal telangiectasia and exudation are of crucial importance in reducing the risk of sight-threatening progression toward the posterior pole and retinal exudative detachment. A lifelong follow-up is required in order to identify and treat newly affected retinal areas with ablation therapy, to prevent further retinal damage.
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###### 

Fourteen eyes (13 patients) with Coats' disease: demographics, stage, treatment, and BCVA at presentation and last examination.

  Pat.   Age   Gender   Eye   Initial stage / BCVA   Treatment      FU (years)   Final BCVA
  ------ ----- -------- ----- ---------------------- -------------- ------------ ------------
  1      29    M        L     2a / 1.0               Laser          37           1.0
  2      16    F        L     2a / 0.8               Laser + cryo   32           0.9
  3      33    M        L     2a / 0.8               Laser          32           0.8
  4      18    M        L     2a / 0.8               Laser          41           1.0
  5      5     M        R     2b / 0.1               Laser + cryo   17           0.3
  6      18    M        L      2b / 0.06             Laser + cryo   36           0.04
  7      8     F        R      2b / 0.04             Laser + cryo   33           0.04
  8      19    M        R     2b / 0.3               Laser          32           0.4
  9      19    F        L      2b / 0.02             Laser          29           0.02
  10     21    M        L     2b / 0.2               Laser + cryo   31           0.1
  11     20    F        R     2b / 0.3               Laser + cryo   37           0.02
  11     20    F        L     3b / PL                Enucleation                  
  12     16    M        R     3b / PL                CB-cryo        30           NPL
  13     8     M        R     3b / PL                None           18           NPL

Age in years, BCVA = best corrected visual acuity, CB = ciliary body, Cryo = retinal cryotherapy, Laser = retinal argon laser photocoagulation, R = right, L = left. Patient \#11 had bilateral disease.

###### 

Fourteen eyes with Coats' disease: initial staging according to Shields' classification and functional outcome.

  Initial stage                     No. of eyes   Mean initial -- final BCVA
  --------------------------------- ------------- ----------------------------
  1   Retinal telangiectasia        0              
  2a   RT + extrafoveal exudation   4             0.85 -- 0.92
  2b   RT + foveal exudation        7             0.15 -- 0.13
  3a   Subtotal exudative RD                       
  3b   Total exudative RD           3             PL -- NPL
  4   RD + secondary glaucoma                      
  5   Advanced end-stage                           

BCVA = best corrected visual acuity, RT = retinal telangiectasia, RD = retinal detachment
